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This invention relates to a method of and a pparatu s 
for applying particles and various fornia of comminuted 
materials to a base member, and to the resulting prod- 
uct. 

The principal objects of the Invention are to pro- 
vide a novel method and apparatus for applying 
particles and finely divided materials, such, tat ex- 
ample, as flock, ilntera. and the like fibrous material, 
abrasive particles, etc. to one or more surfaces of a 
base member, such as a piece of sheet material; to 
provide means for controlling the manner and ratie of 
application or disposition of the particles so as to 
obtain a uniformly coated product having predetermined 
characteristics; and to provide means whereby un- 
limited lengths of sheet material may be coated ef- 
ficiently and (ffogresslvely, on either or both sides, 
more quickly, densely, uniformly and cheaply than by 
any apparatus and/or method heretofore used. 

Other objects of the Invention are to provide a 
strong and flexible t^oduct'lBaving a dense, homoge^ 
neous. villous fishlsh simulating the appearance of 
either suede or a pile fabric; aofd to provide a finish 
of any desired density wherein the major portion of 
the fibres are disposed at substantially the same angle 
relative to the surface of the base sheet with their 
ends firmly embedded in an adhesive coating carried 
thereby. 

Further objects relate to the construction of my 
apparatus and to the mode of operation of my method, 
and will be apparent from a consideration of the fol- 
lowing description and accompanying drawings which 
exemplify different embodiments of the invention in 
its apparatus, product and process aspects. 

In accordance with the present invention the sur- 
face (or surfaces) of the base member or article to be 
coated is first rendered adhesive, as for example by 
the application of a suitable cementltlous material, 
such as rubber cement, wax, paraffin, glue, or the 
like adhesive. When thus coated the l>a8e member is 
passed through an electrostatic field set up between 
one or more pairs of oppositely charged electrodes, and 
during its passage through the electrostatic field the 
particles to be applied are carried In a uniformly dis- 
persed formation into the field either by gravity, a 
current of air, or in any other suitable manner. 

Preferably the particles being conveyed to the 
field are charged in any suitable manner with the same 
charge as that of the electrode projecting them 
against the base member, and to this end they may be 
passed through a metallic screen or the like member 
which is connected in the circuit of the projecting 
electrode. It will be apparent that the passage of the 
particles in the air current or as stated through the 
screen inherently serves to disintegrate the masses of 
the particles of the material employed. When thus 



char ged, tbe^partides. upim jnteLlngtiie electrostatic 
field, are projected against the adhesive surface ot 
the base member more uniformly and efliclent]y» and 
with much greater force than would otherwise be pos- 
6 slble. Furthermore, the individual particles are more 
effectively aligned In the direction of the lines of 
force of the electrostatic field and, due to the In- 
creased tcsce with which they are projected against 
the surface of the base member, are more deeply and 
10 firmly embedded in the adhesive surface of the base 
member. Moreover, orientation of the charged particles 
toward the adjacent or projecting electrode is greatly 
minimized, if not substantially ellminatedi^ and con- 
sequently considerable waste is eliminated and the 
15 efficiency of the method and apparatus is appreciably 
increased. 

The construction and arrangemetit of the electrodes 
is such as to provide an electrostatic field of 
uniform flux density which extends across the pa.th 

20 of the surface of the article to be coated and at an 
angle to its path of travel. The position of the indi- 
vidual particles relative to the surface of the base 
member may be controlled and/or varied by adjusting 
the relative position of the electrodes so as to attain - 

25 the desired direction of the lines of force of the 
electrostatic field relative to the surface of the base 
member. To this end one or. both of the electrodes 
may be adjustably mounted so that their position rela- 
tive to each other may be varied. 

30 The electrostatic field may be produced by a suit- 
able source of potential such as a Kenotron or tlie 
like alternating current rectifier, a static machine, 
mechanical rectifier, or any other source which may 
- be susceptible to control. The potential Impressed 

35 upon or across the electrodes may vary within wide 
ranges, depending upon the character of the material 
to be deposited, the desired rate of deposition, etc.. 
and the usual types of control instrumentalities may 
be employed to provide an electrostatic field of the 

40 desired chairacteristics . 

The rate of deposition or application may be so 
controlled as to produce a coated product of any 
desired density by varying the quantity of particles 
supplied, the rate of travel of the base member through 

45 the field, and/or the electrical characteristics of the 
field. i.e., the flux density, voltage across the 
. electrodes, etc. To this end suitable means may be 
employed to control the rate of delivery of the 
particles and the rate of travel of the base member, 

50 the appropriate devices such as rheostats and various 
types of impedances, together with the usual Indica- 
tors (ammeters, voltmeters, etc.), may be connected 
in the electrical clrcultSjOr circuit to provide for the 
adjustments necessary to attain an electrostatic field 

55 suitable for the application or deposition of the 
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a suitable suction fan or the like (not shown). A sup- 
pjy hopper 109 and a charging screen m are provided 
as in the embodiment shown in Fig. 17 and similar 
electrical connections, controls and means for dis- 
charging the static charge from the coated sheet may 5 
be employed. During the deposition operation the 
electrode 115 is continually rotated, compressed air 
being introduced into the shaft 117 and discharged 
through the slot 118, and the electrode 114 is main- ' 
tained at a predetermined temperature by the flow of 10 
steam or hot water through the ducts 116. The force 
of the air striking against the screen or grating of 
the electrode 115 is sufficient to remove any accu- 
mulations or oriented fibrous material or other particles 
and carry them into the conduit 120, thus keeping the 15 
negative or projecting electrode relatively tree of 
oriented material. 

In Pigs. 13 and 16, Inclusive, I have shown dif- 
ferent types of coated sheet material produced in ac- 
cordance with the present invention. The products 20 
shown in Figs. 13 and 14 each comprise a base member 
or backing sheet 121, such as a sheet of heavy paper, 
a layer 122 of glue or the like binder, and a coating 
of abrasive particles 123 which have their ends deeply 
embedded in the binder 122. It wHl be noted that the . 25 
individual particles are more or less elongated in 
character and are disposed with their major axes sub- 
stantially at right angles to the surface of the backing 
sheet, and that their free ends, being disposed in 
substantial parallelism relative to each other, present 30 
a most effective cutting or abrading surface. 

The product shown In Pig. 15 comprises a backing 
sheet 125. such as a sheet of fabric, a layer 126 of 
rubber cement or the like soft or flexible binder, and 
a coating 127 of fibrous material such as cotton flock 35 
or linters. It will be noted that the ends of the in- 
dividual fibers are deeply embeddied in the cementi- 
tious layer 126 and are disposed in uniformly spaced 
relation with their body portions extending outwardly 
insubstantial parallelism, thus presenting an a p- 40 
pearance which simulates that of a pile fabric. 

The embodiment shown in Pig. 16 is similar to that 
shown in Pig. 15 except that the backing sheet con- 
sists of a sheet of heavy paper 120 and the fibers of 
the coating 127 are disposed at an angle 45* to 60* 45 
relative to the backing sheet 120,- thus presenting an 
appearance resembling suede. 

The products shown in Pigs. 15 and 16 are greatly 
superior to those made in accordance with the prior 
practices wherein the fibrous material is deposited 50 
on an adhesive surface of a backing sheet by means 
of a current of air or by gravity. In such products 
the individual fibers are heterogeneous ly disposed on 
the surface of the adhesive and hence do not assume 
any definite position relative to each other. Con- .55 
sequehtly, such products do not possess the dense 
and uniform characteristics nor the attractive ap- 
pearance or finish of those made in accordance with 
the present invention. Moreover, the wearing qualities 
of such products are greatly inferior to those made in 60 
accordance with the present invention due to the 
fact that the individual .particles are not embedded to 
a sufficient extent, if at all, in the adhesive, and as 
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the body portions and the ends of the individual 
fibers provide the surface of the product, the in- 
dividual fibers are soon worn away or are easily dis- 
lodged from the adhesive and hence expose uncoated 
areas of the binder. In the products made in ac- 
cordance with the present invention the individual 
fibers, being firmly embedded in the adhesive are not 
easily dislodged and as their ends constitute the 
major portion of the surface of the product, they ef- 
fectively resist wearing. Furthermore, due to the fact 
that a much denser coating may be applied to the ad- 
hesive surface of the backing sheet, there is a greater 
number of fibers per unit area to resist wearing and 
abrasion, and consequently my product will outwear 
those made in accordance with the prior practices. 

While I have shown and described different desirable 
embodiments of the present invention, it is to be un- 
derstood that this disclosure is for the purpose of 
illustration only and that various changes and modifica- 
tions may be made without departing from the spirit 
and scope of the invention as set forth in the 
appended claims. 

Having regard to the foregoing disclosure, the 
patent of which this specification forma part confers, 
subject to the . conditions prescribed to The Patent 
Act, 1935. the exclusive right, privilege and liberty of 
making, constructing, using and vending to others to 
be used, the Invention as defined in claims submitted 
by the patentee as follows: 

1. The process of coating to provide a suede-like 
surface which includes as steps thereof feeding a 
carrier , or backing and applying an adhesive layer to 
a surface thereof, and depositing on said adhesive 
layer particles of finely divided fibrous material 
under the influence of an electrical field whose lines 
of force are directed so as to orient the particles with 
their major axes at an angle of from about 45 to 60" 
with respect to the backing, attaching the ends of 
said particles to said adhesive layer and leaving 'the 
opposite ends free, thereby forming the suede-like 
surface for said carrier or backing. 

2. The process of forming suede-like surfaces which 
includes as steps thereof feeding a carrier or back- 
ing and applying an adhesive layer to a surface 
thereof, and depositing on said adhesive layer 
particles of flock under the influence of an elec- 
trical field whose lines of force are directed so as 
to orient the particles with their major axes at an 
angle of from about 45 to 60* with respect .to the 
backing, attaching the ends of said particles to said 
adhesive layer and leaving the opposite ends free, 
thereby forming the suede-like surface for said 
canier or backing. 
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This invention relates to a method of and apparatus 
for applying particles and various forms of oormninuted material 
to a base .member, and to the resulting product • 

The principal objects of the invention are to 
provide a novel method and apparatus for applying particle s 
and finely divided materials, such, for example, as flock, 
linters, and the like fibrous material, abrasive particles, 
etc* to one or more surfaces of a base member, such as a piece 
.of sheet material; to provide meians for controlling the. manner 
and rate of application or disposition of the particles so as 
to obtain a uniformly coated product having predetermined char- 
acteristics; and to provide means whereby unlimited lengths 
of sheet material may be coated efficiently and progressively, 
on either or both sides, more quickly, densely, uniformly and 
cheaply than by any apparatus and/or method heretofore used« 

Other objects of the invention are to provide a strong 
and flexible product having a dense, homogeneous, villous 
finish simulating the appeairanbe of either suede or a pile fabric 
and to provide a finish of any* desired density wherein the major 
portion of the fibrsfa are disposed at substantially the same 
angle relative to the surface of the base sheet with" their isnds 
firmly embedded in an adhesive coating carried thereby. 

Further pbjeots relate to the const ruction of my 
apparatus and to' the mode of operation of my method, and will 
be appar-'ent from a consideration of the following description 
and accoxnpanying drawings which exemplify different embodiments' 
of the invention in its apparatus, product and prooess aspects. 
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In acoordanoe with the present invention the 
surfaoQ (or surfaces) of the base member or article to be 
coated is first rendered adhesive, as for example by the 
application of a suitable oementitious material^ such as 
rubber cement, wax, paraffin, glue, or the lijfce adhesive* 
When thus coated the base member is passed throi^ an 
electrostatic field set up between one or more pairs of 
oppositely charged electrodes, and during its passage through 
the electrostatic field the particles to be applied are carried 
in a uniformly dispersed foxmation into the field either by 
gravity, a current of air, or in any other suitable manner* 

Preferably the particles being conveyed to the 
field are charged in any suitable manner with the same charge 
as that of the electrode projecting them against the base member, 
and to this end they may be pasised through a metallic screen 
or the like member «hidb is connected in the circuit of the 
pz^Jeoting electrode* It will be apparent ^ that the passage of the 
particles in the air ouxrent or as stated throttc^ the screen 
inherently scarves to disintegrate the masses of the particles 
of the material ei&ployed«»; When thus charged, the particles, npon 
entering the electrostatic field, are projected against the 
adhesive surface of the base member more uniformlj and 
efficiently^ and with much greater force than would otherwise 
be possible* Furthermore, the individual particles are more 
effectively aligned in the direotion of the lines of force of 
the electrostatic field and, due to the increased force with 
which they are pzt>Jected against the surface of the base meniber, 
are more deeply and f ixnly embedded in the aldhesive surface of 
the base member* Moreover, orientation of the charged particles 
toward the adjacent or projecting electrode is greatly minimised, 
if not substantially eliminated, and consequently considerable 
waste is eliminated and the efficiency of th method and apparatus 
is appreciably increased* 



The conBtructlon and arrangement of the electrodes 
Is. such as to pro-Tide an electrostati field of anif orm flux 
density which extends across the path of the surface f the 
article to he coated and at an angle to its path of travel. 
The position of the individual particles relative to the surface 
Of the hase meniber nay be controlled and/or varied by adjusting 
the relative position of the electrodes so as to attain the 
desired direction of the lines of force of the electrostatic 
field relative to the surface of the base member. ~ To this and 
one or both of the electrodes may be adjustahly mounted so that 
their position relative to each other may he varied. 

The electrostatic field nay be produced by a suitable 
source of potential such as a Kenotion or the like alternating 
current rectifier^ a static mafthlne, mechanical reetiflep, or any 
other source lOileh may be susceptible to control. Ihe potential 
impressed upon or across the electrodes nay vary within vide 
ranges, depending upon the character of the material to be. 
deposited, the desired rate of deposition, etc., and the usual 
types of control instrumentalities nay be employed to provide an 
electrostatic. field of the desired eharacteristles. 

The rate of deposition or application nay be so 
oontrolied as to produce a eoated product of any desired density 
by varying the quantity of particle e supplied, the rate of travel 
of the base member through the field, and/or the electrical 
characteristics of the field, i.e., the flux density, voltage 
across the electrodes," etc. To this end suitable means may be 
employed to control the rate of delivery of the particles and the 
rate of travel of the base meniber, the appropriate devices such as 
rheostats and various types of impedances, together with the usual 
indicators (ammeters, voltmeters, etc.), maybe connected in the 



electrical circuits or circuit to provide for the adjustments 
necessary to attain an electrostatic field suitable for the 
application or deposition of the particular type of material to 
"be applied. 

Where high potentials are employed or where the ad- 
hesive surface of the sheet material or hase member contains an 
inflammahle solvent, it is necessary to prevent "^sparJcing* and 
suitable means may he employed to discharge or neutralize the 
static charge ©n the surface of- tjie coated sheet before winding* 
To this end an ultra-^vdolet light may be enrployed or, if desired, 
the coated sheet nay be passed between electrodes connected to 
a high potential alternating current circuit, either of toich is 
effective to discharge or Neutralize any statio' charge carried 
by the. poated sheet. 

In the drawings* 

Pig. 1 is a diagrammatic side elevation, in section, 
showing one enfbodiment of my apparatus 

Pig. 2 is a diagrafianatic plan view of the apparatus 
shown in Plg^ 1, the means for feeding tiie particles to be 
applied being omitted > 

Pig. 3 Is a diagrammatic side elevation, la section, 
showing amodified form of apparatus; 

Pig. 4 is a section on line 4-4 of Pig» 5; 

Pig. 5 is a schematic diagram illustrating one 
arrangement of the electrical connections; 

Pig. 5a is a graphic representation of a pulsating 
Current used in connection with certain forms of the apparatus 
herein shown; 

Pig. 6 to 9, inclusive, are schematic diagrams 
illustrating other arrangements of the electrical connections; 



Fig. 10 is a schematic diagram showing the electrical 
connections of a Kenotron transformerj 

Fig. 11 iB a fragmentary section shewing a piece of 
fabric before the application of an adhesive coating; 

Flg» 12 is a fragmentary section showing the fabric 
after the application of the adhesive coating; 

Flg»I3 to 16^ inclusive^ are enlarged fragmentary 
sections showing different specimens of sheet material after 
being ooated in accordance with. the present invention; 

Fig. 17 is a horizontal view with parts shown in 
sisction of another modl-fiArt 

.f orsi of apparatus* 
Slg, la iB a plan view of the apparatus shova in 

Slg> 17; and 

Bigs. 19 and 20 are horizontal views, with parts 
shown in section, of further modified foma of apparatus. 



The enibodlment s^owit in Sigs^ I and 2 eenipriBeB a 
cpating apparatus 10, a depOBltlon apparatus designated -tiy the 
numeral 11^ and a winding mechanism 12, Ihe coating apparatus 
may l>e of any type suitahle for applying a coating of adhesivs 
such as TuVbex cement, wsac, glue, paraffin, or the like, cementltioi* 
material to one or *oth surfaees of a base memher or sheet material 
2, and as here shpwn oomprlses a tank or trough 16 having guide 
rolls 16, 17, 20, 21, ftnd 22 to conduct the sheet material through 
a fluid -bath 23 of suitable adhesive, a«d squeefte rolls 24 and 25 
to remove ezeeds adhesive end distribute the coating unifonnly 
over the surfaees of the sheet 8. The temperature and fluldl^ 
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. . cue bath 23 my be controlled In any editable nanner as by 
steam colls 86. The winding apparatus 12 may be or any conventional 
form and is here shomt as cemprlelng a guide roll 13, a winding 
drum 14, and a reel 16. upon which the coated sheet material is 
wound, suitable means (not sho^) may be provided to regulate 
the speed of the winding drum 15 and thus control the rate oT 
travel of the sheet material S. 

. !Che deposition apparatus 11 compriaeB a box-like 
Btructure' or housing preferably having uprights or trails of 
' suitable electrical non-conducting material ifelch define the 
deposition zone or ehaniber 30, the top of. ^«iloh may be open 
48 shown in Mg. 1* ihe end walla 31 and 32 are provided with 
vertically extending slots or openings 33 and 34, respectively, 
through which the sheet material S may be conducted into and out 
of the zone or ehaniber 30, and guide rolls 35,. 36, 37, and 38 
are provided. to support the sheet S for movement along a pre- 
determined path through the deposition zone or bhamber 30. 

Electrodes 40, 41, 42, And 43 are mounted in pairs, 
each electrode comprising an elongate metallic bar secured to a 
sultahle support and having a series of pointed members or prongs 
secured thereto and arranged as s^own in Wgure 2. Ihe electrodes 
are arranged in pairs 40, 41 and 42, 43 and may be oonnected to 
any suitable eource of potential as hereinafter descrlDed. The 
elements of each pair are disposed on opposite sides of the path 
of travel of the sheet S and are preferably inclined at an angle 
to its line of tjavel ao as to provides an electrostatic field which 
extends diagonally across the path of movement of the sheet S. The 
purpose of this incllfled arrangement is to insure a more even 
coating when the comminuted material is fed to the electrostttic 
; field from the top. 
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Suitable means are provided to conduct the material 
to b« deposited on the sheet S into the electrostatic fields 
set up between ach pair f electrodes and to this end hoppers 

50 and 51 may be arranged directly above electrodes 40, 41 and 
42, 43, respectively. If it be desired to coat one side of 
the sheet S only, the hoppers may be arranged to discharge the 
coating material into a zone between the projecting electrode 
and surface of the sheet tc which the material is to be spplled. 
^ere both sides of the sheet S are to be coated^, the hoppers maj 
be arranged to discharge the particles on both sides of the 
sheet 3 or, if desired, one hopper may be arranged to discharge 
the material oh one aide of the alxeet and the other hopper on 
the opposite side, the particular 'arrangement depending upon the 
connections of the electrodes for the moat effective results. 

At aome oonvenient location between the hoppers 50, 

51 and the eldotrostatio fields, there may be provided means 
for imparting an electrostatic charge to the particles to be 
applied and to this end metallic screens 52 and 53, or the like, 
may be mounted beneath the discharge openiings of the hoppers 

50 and 51, as shown In 3?ig» 1, or. If desired, these screens 
may be Integra:! with the hoppersi Bach of the aoreens are 
connected to the negative electrode or to the negative terminal 
of a suitable source of potential so that the particles as 
they emerge from the screen have the same negative charge as 
that of tbe negative or projecting electrode^ Suitable means 
(not shown) may be employed to control the rate of delivery of 
the particles from the hopper so that the density of the coating ' 
applied to the sheet material may be varied as desired* 
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. ... The entbodiment shown in yigs. 3 and 4 Ig a pre- 

- f rred form or d position apparatus and includes all the 
essential elements of the apparatus showh in the previously 
described eaiHodlment. In this eaibodiment the side and end 
walls of the deposition chaniber ha-re heen dispensed with 
and uprights 46 are proTided to support an insulating 
top plate 47 on which the hoppers 50 and 51 and the 
screens 82 and 53 are mouhted. The electrodes 40, 41, 
42 and 4S are supported on uprights 48 which are mounted on 
the base of the apparatus or they may be suspended from 
the top plate. Suitable means (not shown) nay be proTlded 
to guide the sheet S between each pai^ of electrodes as in 
the preyiouBly described embodiment. 

InElgs. 5 to 9, incluBiTe, l have shown various 
W8 in ^ich the electrodes aay be connected for use with 
a pulsating current (graphleally" represented In Pig. 5ft) 
such as nay be derived from a two-tube Kenotron rectifier, or 
a continuous (non-pulsating) current such as may be dprived 
from a static machine, mechanical rectifier with a suitable 
condenser, a hifith voltage generator, or the like, the 
arrwjgement sho^m in Pigs. 6 to 9 being particularly suitable 
for use with a pulsating current* 

In the arrangement' showtt In Pig. 6, the electrodes 
-^0 and 43 are connected to eaidi other by a conductor 65 and 
\>7 a conductor 65 to a suitable source of potential, here 
ahown as a Senotron rectifier desl^iated generally by the 
numeral 60. Iha electrodes 41 and 42 are connected to each 
other by a conductor 67 and to the gtfound by a conductor 58. 
With this arrangement the conductors ' 55 and 56 are preferably 
connected to the negative terminal of the Kenotron 60 or 
other source of potential and its positive terminal maybe 
grounded by means of conductor 59 or connected to the positive 
terminal of the source of potential, as desired, mhen thus 
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connected the current flows from th Kenotron through a 
main circuit compriaing th conductor 59, the ground and 
conductor 58, at ifliich point the main circuit branches into . 
two circuits, one of which costpriees eleotrodea 42 and 43 and 
the conductor 55, the second hranoh circuit eomprleing the 
conductor 57 and electrodes 41 and 40. The conductor 56 
connects the branch circuits to the negative terminal of the 
Kenotron and thus eonipletes the main circuit from the 
Kenotron to the electrodes. 

This arrangement Is particularly suitable for use 
when both ^ides of the sheet S are to be coated as it will be 
noted that the negative or projecting electrodes 40 and 43 are 
on opposite sides of the sheet S and the intensity of the 
electrostatic fields established between eaoh pair of electUodes 
is always the same. TShen this arrangement is used in conjunction 
with the apparatus shown in Pigs, i and 2, the screens 52 and 53 
may be connected to the electrodes 40 and 43, reapeetively, so 
that the particles discharged into the electrostatic field are 
first given a negative charge. The hoppers 50 and 51 and the ' 
screens 52 and 63 are pref erably positioned so that the clarged 
particles are dilivered into that portion of the electrostatic 
field between the projecting electrode and the adjacent surface 
of the sheet to be coated. 

In the arrangement shown in Big. 6 electrodes 40 
and 42 are connected one to the negative terminal of the 
Kenotron and the other to the ground or to the positive terminal - 
of the source of. potential by co#duetora 56 and 58, respectively, 
and the electrodes 41 and 43 are connected to each other- by a 
heavy metallic bar 65 which provides an appreciable cspaeitinoe 
In the circuit between the electrodes 41 and 43. Theae electrodes 
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and the bar 65 constitute, in effect, a vinit which acts as a 
condenser and which builds up its charge as the potential 
inoreaseB from zero to maximum and discharges through the 
electrodes 41 and 45 as the potential drops from.raaxiihum 
to zero (Fig. 5^). In place of the bar 65, the alternative 
arrangement shown in'Fig. 7 may be used, in which, case the 
electrodes 41 and 43 are oomeoted to each other by a conductor 
63 which is conneoted to one terminal of a condenser 63, the 
other terminal of the condenser being grounded. V/ith either 
of these arrarigements the flow of current through the circuit 
as the potential increases from zero to maximum is from 
electrode 42 to 43 and from electrode 41 to 40^ the electrodes - 
41 and 42 beipg positively charged and electrodes 40 and 43 
beix^ negatively charged. When the potential reaches a 
maximum the electrodes 41 and 43 beoome fully charged so that 
when the potential drops from maximam to zero, there is a dier 
charge from electrodes 41 and 43 t:hrough eleoiiDdes 40 and 42 , 
respectively. Either of the arrangements shown in Figs. 5, 6 
and' 7 may be used with the apparatus shown in Figs. 1 to 4 
in boating either or both sides of the sheet 8. ' 

* The arrai^ement shown in fig. 8 oompriseB a single 
pair of electrodes 40 acd 41 , the electrode 40 being connected 
to the Kenotron 60 by oonduotbr 56, and the electrode 41 being 
oomeoted \o the grounol or the conductor 59, as preferred, 
by a circuit which includes the condenser 63. This arrange- 
ment is particularly suitable where only one side of the 
sheet S i^ to be coated, . 
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The arrangement shown in Pig. 9 is substantially ' 
the sam as that shown in Pig. 7 except that instead of using 
two pairs of lectrodes, four pairs, 40-405, " 41-4l5, etc. arranged 
in tandem are eji^loyed. This arrangement is particularly suitable 
where a maoh denser coating of material Is to he applied. 

In Fig, 10 I hare shown a preferred form of 
electrical connections which affords an eff eotire means of con- 
trolling the characteristics of the electrostatic field when an 
alternating current rectifier is used as a source of potential. 
The numerals 66 and 67 designate the alternating current power 
supply lines which are connected to the terminals of the primary 
windings 68 and 69 of a main transformer 70r and a filament trans- 
former 71, respectlTely. Bheostatfi 72 and 73 .are connected in 
the respectlre circuits so as to control their outputs. One 
terminal of the secondary winding 74 of the main transformer 70 
ie grounded by means of the conductor 59 (see also Pigs. 5 and 9) 
and the other terminal Is connected to the filament circuit of 
the rectifier or Kenotron 60, a voltmeter 75 being connected 
across the terminals of the primary winding 68. The filament cir- 
cuit of the rectifier or Kenotron 60 la connected to the secondary 
76 of the filament transformer and a voltmeter 77 may be connected 
across the primary 68 In the manner shown. The output terminal 
of the rectifier 60 is connected to the load by the conductor 56, 
as shown In Eigs. 5 to 10. With this arrangement, the output of 
the rectifier may be accurately controlled by adjusting the 
rheostats 72 and 73 and thus the electrostatic fields set up 
between the electrodes may be varied so as to a.ttaln the desired 
strength, density, etc. 
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Ta using the apparatus shOTO in ffigs, i to 4 to 
carry out ny process, the sheet material S, such as a piece of 
fabric 70 (Pig. II), is drawn from the supply roll is, through 
the bath 23 T^ere a coating 71 (J-lg. 12) of adhesive such as glue, 
paraffin, rubber cement, wax or the like is applied to both sur- 
faces. While the adhesive coating is still tacky the sheet is 
guided between each pair of electrodes, as Indicated in Figs. 1 
to 10. Eie rheostats 72 and 73 are adjusted to produce the de- 
sired potential across the electrodes and thus establlsji an 
electrostatic field of the desired strength and intensity. After 
having made these adjustments the material to be applied ia fed 
from the hoppers 50 and 81 at a predetermined rate and after 
passing through the acreens 52 and 53 i*iera the iiidlvidual 
particles receive a nefi^tive charge, they aire then carried by 
gravity into the eleetrostatic field* Vhen material such as 
flock, llnters and the like fibers, as. well as the various forms 
of abrasive material -such as oarboarundum, pumice, tripoli, etc. 
constitute the coating material being applied, the individual 
particles upon entering the electrostatic field, due to their 
elongate nature, become aligned in the direction of the 
electrostatic lines ©f force and are uniformly projected or 
bonibarded against the adhesive surface of the sheet 8 so that 
their ends are deeply and fimOy eoibedded in the adhesive coat- 
ing at substantially the same 'angle and their projecting portions 
are disposed in substantial parallelism relative to each other, 
.Sue to the initial charge imparted to the particles, they tend to 
repel each other and become dispersed so that upon being pro- 
jected against the adhesive surface of the sheet S the individual 
particles are spaced relatively to each other. As the individual 
particles altgn themselves with their major axes oainoiding with 
the direction of the electrostatic lines f force, they may b 
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applied to th Sheet S so that their major axes axe disposed 
a.t any desired angle relative to the surface of the she t and 
consequently a greater auaiber of particles per unit area may be 
applied to the sheet and with greater uniformity than is 
otkerwiso possible* Yftien ttius applied, their embedded ends are 
held in spaced relation to each other on the sheet S by reason 
of capillary action and the removal of the film of air surroimd* 
ing the particles the adhesive creeps up or rises along their 
, sides forming a meniscus about the laa^bedded ends of each 
individual particle,. 

After having received a coating of particles on 
w wMj.^a^ce«»y oixcou 13 XB (suiaec ouTi OX "cne deposition 
zone and passed between a pair of ultra-violet lights L and L« 
or other suitable means operative to discharge or neutralize 
the static charge carried by the coated surface without causing 
sparlcing* After removing the static charge on. the sheet, it is 
then wound up on the reel 15^ imring both the coating and 
deposition operations the sheet S is held under alight tension 
by the »pull» of the winding drum and reel* ^ Xhe density of the 
coating may be varied, as desired, by varying, either the rate of 
travel of the sheet the rate of delivery of the particles from 
the hoppers 50, and 51, or both» and the strength of the electro- 
static field ir^iy be varied accordingly* 

ishen applying fibrous material at a relatively low 
r&te^ a potential of the .order of 15^000 to 25,000 volta may bv 
used,r although I prefer to use potentials from 100,000 to 500,000 
volts, particularly trtiere heavier particles are being applied or 
where the rate .of application is to be greatly increased, the 
particular voltage depending upon the character of the particles, 
the rate of travel of ^the- sheet, and various other operating 
conditionB*. 
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In Figs* 17 to 20 I haTe ahoTOi differ nt modified 
forms of deposition apparatus particixlarly suitable for the ap- 
plication of flock, linters, aabeatos fiber, wood pulp fibers,, 
fine abrasives and the like materials, to an adhesive coated sur- 
face of a base member. In the embodiment shown in Pigs. 17 and 
18 the sheet material S is drawn from the supply roll 80 over a 
• spreader -mi 81 provided with a spreader blade 8S which is 

operative to distribute a fluid ox plastic adhesive 83, such as 
^ rubber cement or the like, uniformly over the surface ojP. the sQieet 
8» After having receired a coating, of adhesive of suitable thick- 
ness, the sheet la drawn over or about a guide meinber which consti- 
tutes a part of the deposition apparatus. Thereafter the sheet is 
drawn downwardly between a pair of discharging electrodes 84, 84 
connected to a suitable source of high potential alternating cur- 
rent, then over a guide roll 86 and wound on a reel 87, as In -ftie 
previously described embodiments. 

The guide membdr preferably coisprlses a plate 
electrode 85 interposed between two sheets of (Blecttioal non- 
conducting material such as Bakellto, the upper sheet or layer 8fi 
having a smo6th surface and being provided with a rounded or bevelfed 
edge as shown in Fig. 17. The negative electrode 90 is disposed 
opposite the end of the electrode 85 and is arranged ae as to 
establish a field whose lines of force Intersect the path of 
travel of the she^t 8 at any desired angle. Preferably the length 
of idach electrode Is sufficient to provide an electrostatio field 
having a wld*h corresponding to that of the sheet S. 



A supply hopper 91 is disposed a^ove the electro^ 
static field and is construct d and .arranged to deliver the fibrous 
material int a screen 92 or the like device interposed -between 
the field and the hopper. The electrical connections are shorn 
schematically in Jig, 17 wherein a conductor 95 connects the 
screen 92 and the electrode 90 to the negative terminal of a 
suitable source of potential designated by the nunteral 96, the 
positive, terminal being grounded >y a conductor 97 or connected 
' to the electrode 85, as desired^ The electrode 86 aaay bo grounded 
by a conductor 98 or otherwise oonneeted to the conductor 97, and 
suitable means such as a controllar 99 and rheostat^ 100 may be 
provided to control the potential and flow of current In the circuit 
If desired, a voltmeter 101 may be connected in the circuit in the 
usual manner* The electrodes 84, 84 when connected as shown in 
E^ig. 17, establish an alternating electrostatic field across the 
path of the coated sheet and are thus effective to dischargs or 
neutralize any static charge carried 1^ the sheet. The operation:, 
of the apparatus is substantially the same as that of the previously 
described embodiments^ it being understood that the present 
arrangement is deeigpied to coat oxay one surface of the sheet S 
at one tlms» 

In the embodiment shown in Fig, 19, the cementltious 
material is applied to the sheet S in the Same manner as in Ute 
embodiment shown in Figs* 17 and 18. In place of the guide member 
the plate electrode shown in Figs • 17 and 18, a roller electrode 105 
is used. The roller electrode provides a guide roll about Tshich 
the sheet S is drawn on its way to the winding drum or reel (not 
shown) and may be connected to the ground or otherwise, as in the 
previously described embodiments. The negative electrode 107. com- 
prises a metallic screen member which la shaped to provide a sub- 
stantially horizontal portion 108 through which the particles dis- 
charged from th hopper 109 may pass, and a depending portion 110 
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disposed opposite "but parallel to the roller electrode 105. The 
supply hopper 109 is disp aed above the horizontal portion 108 of 
the negative electr de so aa to discharge the particles tato its 
horizontal portion. The negative electrode is connected to the 
negative terminal of the source of potential and the usual control 
devices may he provided as In the previously described enibodiinent. 

The emhodlment shorn in Fig* 20 is somewhat similar 
to that shown in Figs. 17 and 19 hut is particularly designated 
for use in applying particles to a sheet having an adhesive coating 
which comprises a thermoplastic cementitious material^ siioh as 
\taXp paraffin, etc.^ which must be maintained in a relatively 
fluid or tacJsy condition during the :deposition operation in order 
that the ends of the particles may be firmly eiiibedded therein. 
The apparatus embodies all the essential elements shown in Figs. 
17 to 19 but in place of the electrodes shown therein,, a metallic 
block 114 and rotor 115 are used. The block 114 constitutes the 
positive electrode and preferably comprises a. metallle casting 
having a series of longitudinally extending ducts or channels 116 
which may be connected to a steam or hot water supply (not shown). 
The outer mils of the block 114 which contact with the sheet- 
material are smooth and the adjacent corner is preferably rounded 
or beveled to provide a suitable guiding surface over which the 
sheet S is drawn. The rotor 115 constitutes the negative or pro- 
jecting electrode and preferably comprises a cylindrical screen 
or grating supported on a circular plate which is rotattably 
mounted on a stationary tubular shaft 117.. The tubular shaft 117 
is provided with a radially disposed axieXlj extending Stot 
coextensive with the longitudinal extent of the screen and facing 
away from the elect irode 114. A conduit 119 having an elongate, 
horizontally extendi^g^ flaring mouth or entrance 120 disposed 
in radial alignment with the slot 118, is disposed closely ad- 
jacent to the electrode 115, as showh^ and may be connected to a 



suitable auction fan or the like (not shown) . A supply hopper 
109 and a charging screen 111 are provided as in the embodiment 
shown in Pig. 17 and similar electrical conneetione, controls and 
means for discharging the static charge from the coated sheet 
W T»B employed. During the deposition operation the electrode 
115 is bontinnally rotated, oompresaed air being introduced into 
the shaft 117 and discharged through the slot 118, and the 
ejeotrode 114 is maintained at a predetermined temperatui-e by 
the flow of steam or hot water through the ducts 116, The force 
of the air Btriking against the Screen or grating of the electrode 
115 is sufficient to remoTS any aoeuaiulations or oriented Mbroua 
material or other particles and carry them into the conduit 120, 
thus keeping the negative, or projecting eleetfode relative free of 
oriented material. 

In Bigs. 13 and 16, inclusive, I have shown different 
types of coated sheet material produced in accordance with the . 
present invention. The products shown in Slgs. 13 and 14 eat^ 
comprise a base meidber or backing sheet 121, such as a sheet of 
heavy paper, a layer 122 of glue or the like binder, and a coating, 
of abrasive particles 123 which have their ends deeply embedded In 
the binder 122. It will be noted that the Indiirtdttal particles 
are more or less elongate in character and are disposed with their 
major ajces substantially at rlgiht angles to the surface of the 
backing sheets and that their free ends, being disposed in sub- 
stantial parallelism relative to each other, present a most 
effective cutting or abrading surface. 
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E>roduot shoTOi in Sig. 15 comprises a lacking 
/ sheet 125, such as a sheet of fabric, a layer 126 of rubber 
cement or the like soft or flexible binder, and a coating 127 
of fibrouB material auoh as cott n flock or 1 inters, it will be 
noted that the ends of the individual fibers are deeply eaibedded 
in the cementltioua layer 126 and axe dlBposed In uniforaay 
spaced relation with their body porUona extending outropdly in 
substantial parallelism, thus presenting an appearance which 
simulates that of a pile fabric^ 

The embodiment .BhoTO in fflg. I6 is aimilaT to that 
shown in Pig. 15 eicept that the backing sheet conslata of a 
sheet of heavy paper 128 and the f iljera of the coating 127 are 
disposed at an angle of 45° to 60«» relative to the backing sheet 
128, thus presenting an appearance reseaibling suede. 

The products shown In Pigs. IS and 16 are greatly 
superior to those made In accordance with the prior practices 
wherein the fibrous material is deposited on an adhesive suxfaee 
of a backing sheet by means of a current of air or by gravlly. 
In such products the individual fibers are heterogeneously dis- 
posed on the surface of the adhesive and hence do not assume any 
definite position relative tc each other. Consequently, such 
products do not possess the dense and uniform characteristics 
nor the attractive appearance or finish of those made in accord- 
ance with the. present invention* Itoreover, the wearing qualities 
of such products are greatly inferior to those made in accordance 
« with the present invention due to the fact that the individual 
particles are not embedded to a sufficient extent, if at all, m 
taie adhesive, and as the body portions and the ends of the 
individual fibers provide the surface of the product, the individual 
fibers are soon worn away or are easily dislodged from the adhesive 
and hence expose u^coated areas of the binder, m the products made 
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in acc rdanoe with the pres nt Invention the Individual f iWw,^ ' 
being flmay c»ibedded In the adhesive are not easily dial dged' 
and as their ende constitute the mjor portion f the surface of 
the product, they effectively resist irearing. Furthermore, due 
to the fact that a much denser coating aay be applied to the 
adhesive surface of the hacking sheet, there Is a greater nuniber 
Qf f ihers per unit area to resist wearing and abraeion, tod con- 
sequently ncr product will outwear those mde in accordance with 
the prior practices. 

While 1 have shomi and described different. desirable 
eiribodHnenta of the present invention, it is to be understood that 
this disclosure is for the purpose of illustration only and that 
various changes and modifications may be made without departing 
from the spirit and scope of the invention as set forth in the 
appended clain©. 
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Having regard *,t6 the foregoing diaqlofirure, the 
patent of vhich this specification forms part confers , sub- 
ject to the conditions prescribed in The Patent Act, 1935, 
the exclusive right, privilege and liberty of making, con- 
structing, using' and vending to others to be used, the in- 
vention as defined in claims submitted by the patentee as 
follows: 

1. The process of coating to provide a Buede- 
like surface which Includes ae steps thereof feeding a 
carrier or hacking and apply! an adhesive layer to a 
surface thereof y and depositing on said adhesive layer 
particles of finely divided fibrous material "under the 
influence of an electrio^l field whose lines of force 
are directed so as to, orient the particles with their 
najor axes at an angle of from ahotit 45 to 60° with 
respect to the backing, attaching the ends of said particles 
to said adhesive layer and leaving the opposite ends free, 
thereby forming the suede-like surface for said carrier 

or backiz^A 

2. The process of foraipg suede-like surfaces 
which includes as steps thereof feeding a carrier or backing 
and applyiig an adhesive layer to a surface thereof, and . 
depositing on said adhesive layer particles of flock under 
the influence of an electrical field whose lines of force 
are directed so as to orient- the particles with their major 
axes at an angle of from about 45 to 60° with respect to 
the backing, attachii^ the ends of said particles to said, 
adhesive layer and leaving the opposite ends free, therehy 
forming the suede-like surface for said carrier or backing. 
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